Abstract: Effect of liquid organic humate fertilizer Humustim on chemical composition of aboveground biomass, root biomass and grain of spring forage pea was studied at the Institute of Forage Crops, Pleven, Bulgaria (2002Bulgaria ( -2004. Presowing treatment of seeds and treatments during vegetation were applied. The treatment with Humustim increased content of crude protein, macro elements and water-soluble carbohydrates in the aboveground biomass of plants. The highest content of crude protein (13.69%) and water-soluble carbohydrates (8.40%) was found for presowing treatment with Humustim at the dose of 1.2 L/t seeds + one treatment during vegetation. Applying of Humustim decreased crude protein content in roots from 5.0% to 17.8%. Treatment with Humustim had no effect on crude protein content in grain and increased water-soluble content (from 3.3% to 10.0%) and Са (from 11.1% to 77.8%). Better growth and development of spring forage pea were observed after treatment with Humustim-plant height and root length increased.
Introduction
In recent years more attention has been paid to the organic agriculture which excludes the synthetic compounds (fertilizers and pests) [KAROV et al., 1999; STOYNEV, 2004] .
Therefore interest in organic products as substitutes of synthetic agrochemicals is growing.
Humustim is liquid organic humate fertilizer and growth stimulator-a product of high quality substrate with 100% cleaner.
Its application by seeds treatment and/or leaf application promote growth and development of plants and ensure high and qualitative yields from the crops [SENGALEVICH, 2007 , BUTNARIU, 2012 , RATA et al., 2012 .
Simultaneously increasing yields an important is the quality of the output which is determined by the chemical composition of plants.
Spring forage pea is legume with multifunctional role in animal husbandryfor grain and concentrate forages, green feed, hay making, haylage and silage.
The effect of treatment with Humustim on dry root biomass, nodulation, sowing qualities of seeds and grain yield of spring forage pea were studied [VASILEVA and KERTIKOV, 2006; , BOSTAN et al., 2013 .
The aim of this work was to study the changes in chemical composition of spring forage pea after treatment with the liquid organic humate fertilizer Humustim.
Materials and methods
The experimental work was carried out on the experimental field of Institute of Forage Crops, Pleven (2002 Pleven ( -2004 [ERMAKOV et al., 1987 BUTNARIU et al., 2012 ; macro elements content [SANDEV, 1979 , BUTNARIU, et al., 2005 , as follows: calcium (Ca)-complexometrically, phosphorus (P)-colorimetrical method with hydroquinone, magnesium (Mg)-calorimetrically with titanium yellow.
The data from three experimental years were averaged and statistically processed using SPSS 10.0 computer program.
Results and discussion
Seeds treatment and treatment during vegetation with liquid organic humate fertilizer Humustim differently changed the chemical composition of aboveground biomass, root biomass and grain of spring forage pea.
Aboveground biomass
Experimental data show that treatment with Humustim had a positive impact on the chemical composition of aboveground biomass of spring forage pea ( Table 1) .
Contents of crude protein, macro elements Ca, P, Mg, as well as watersoluble carbohydrates increased as compared to unfertilized control for all variants of the trial. Table 1 . Content of crude protein, macro elements and water-soluble carbohydrates in aboveground biomass of spring forage pea after treatment with Humustim 
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When Humustim was applied only during vegetation of the plants, there was no difference in crude protein content depending on the number of treatments (13.19 % and 13.12 %).
Contents of Са and water-soluble carbohydrates were higher for two treatments during vegetation and contents of Р and Mg-for one treatment.
The dose of Humustim had no significant effect on the contents of crude protein, Р and Mg when presowing treatment of seeds was performed.
For two tested doses (0.6 L/t and 1.2 L/t seeds) the values of these characteristics were close.
Water-soluble content increased from 6.5% for the dose of 0.6 L/t seeds to 7.9% for the dose of 1.2 L/t seeds, and this of Са from 0.82% to 0.91%, respectively.
The highest content of crude protein (13.69%) and water-soluble carbohydrates (8.40%) was found for presowing treatment with Humustim at the dose of 1.2 L/t seeds + one treatment during vegetation.
For this variant a comparatively high content of macro elements Са (0.98%), Р (0.285%) and Mg (0.273%) was observed.
The positive effect of treatment with Humustim on the characteristics studied was related to the composition of fertilizer.
Humic 
Root biomass
There was a common tendency for decrease of crude protein content (from 5.0% to 17.8%) as compared to unfertilized control for all variants (Table  2) . Only for the treatment with Humustim at the dose of 0.6 L/t seeds + one treatment during vegetation, there was an increase of crude protein content (by 7.2%).
The use of Humustim at the dose of 1.2 L/t seeds + two treatments during vegetation and at the dose of 1.2 L/t seeds increased water-soluble carbohydrates content from 8.3% to 16 .7%. For the rest variants the content of water-soluble carbohydrates decreased or is on the control level.
The decrease was the strongest for the variant with one treatment during vegetation-by 33.3% as compared to the control.
A decrease of content of P when treated with Humustim only during vegetation, and for Са-when treated with Banat's University of Agricultural Sciences and Veterinary Medicine from Timisoara, Contact: web: http://www.bjbabe.ro, e-mail: bjb@usab-tm.ro the preparation at the dose of 0.6 L/t seeds was observed. For the rest variants -Ca and Р contents increased.
Mg content increased for all variants of trial. We assume the decrease of crude protein content and changes in watersoluble carbohydrates content in the roots after treatment with Humustim is associated with plant growth and root system development.
Our data show that the treatment with Humustim for all variants of the trial led to increase of plant height (from 0.6% to 15.0%) as well as the root length (from 5.4% to 19.8%) (Figure 1) . Figure 1 . Plant height and root length of spring forage pea after treatment with Humustim (TDV-treatment during vegetation) A number of studies have shown nitrogen and carbohydrate reserves in the roots was used for growth and development of plants [AL-HAMDANI and TODD, 1989; KIM et al., 1991; ОURRY et al., 1994] . Any increase in plant growth was reflected in lower nitrogen value [LEMAIRE and ALLIRAND, 1993, BUTNARIU et al., 2012] . Negative was the correlation (r=-0.44) between crude protein content in the aboveground biomass and this in the roots.
Grain
Presowing treatment of seeds and leaf treatment with Humustim during vegetation had no effect on crude protein content in the grain of spring forage pea (Table 3) . Table 3 . Content of crude protein, macro elements and water-soluble carbohydrates in grain of spring forage pea after treatment with Humustim 
Conclusions
The results obtained shown that the treatment with Humustim increased content of crude protein, macro elements and water-soluble carbohydrates in aboveground biomass of spring forage pea.
Comparatively high content of Са (0.98%), Р (0.285%) and Mg (0.273%) was observed for this variant.
Applying of Humustim decreased crude protein content in roots from 5.0% to 17.8%. It was found negative correlation (r =-0.44) between crude protein content in the aboveground biomass and this in the roots.
Treatment with Humustim had no effect on crude protein content in grain and increased water-soluble (from 3.3% to 10.0%), and Са content (from 11.1% to 77.8%).
Better growth and development of spring forage pea were observed-plant height and root biomass length increased.
